nROM:riEfiT a flNIMflL SCI. 



to: 



415 326 2422 



I hereby eirtffv thai tdta eorrespondene* is Mm 
depMlced Nfth the United 8titea ^cal 8»rvlee es 
fint elese aail in en envelope eddreoMd to: 
eomftafoAer of Patrnts and niiemrtt*, 
Washlnstoti, o.c. 20231, en ' 



6. 1995 10:47flM 1*268 P. 02 



PATEWT 



IN THE UNITED 
In re application of; 
H. DEB05R, ET AL. 
serial HO. t 08/134, oii^^^ 
Flledi November 16, 1993 
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PATENT AND TRADEMARK OFFICE 



) Examiner t J. ChaaberB 



) Art Unitt 1804 
) 

) DECIA8ATTQW Ol 

Fori PRODUCTION OF RECOMBINANO^ ) 

POLYPEPTIDES BV BOVINB ' ) 

SPECIES AND TRANSOBKIC ) 

HETHODS y 



Connlssioner of Patents and T2°adeaar]ce 
ffasningten, D.c. 20231 



Sir: 

I, Neal L. First, state as follows: 

1. Ky present position is Professor of Reproduotive 
Biology and Animal Biotechnolosfy «t the University of Wleoonsin. 
I am a consultant for several companies Including Phanning B.V., 
the aissignee of the above-captioned application (the 'ois 
application). A copy of ay curriculum vitae is attached. 1 have 
been asked by Phanning B.v. to give my opinion of the claims to 
methods of generating transgenic bovines in the '019 application 
in view of the oonments in the office action mailed May 2, 1995 ^ 

2. In forming my opinion, I have reviewed the '019 
application, the off ice action mailed May 8, 1995, and pertinent 
references cited therein. One of these references ij^ First, US 
6,231,979 (the '979 patent), of which I am the first-named 
inventor. 



3. I note that the '019 application is directed (in 
part) to methods of producing tranegenic bovines. (hereafter the 
Pharming methods). The methods involve the following steps < 
harvesting immature oocytes from bovinee, oulturing the immature 
oocytes in vitro, fertilising the oocytes in vitro to produce 
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sygotaSf introducing a tranegene into the eygotoe, cuituring the 
Bygotes in vitro to form a embryo and traneplanting the embryo 
into a female bovine. The applieation alee exemplifies the 
successful use of the methods to produce a transgenic bovine. 

4, z understand that the Examiner takes the position 
that the auooeesful application of the PharMing methods to 
achieve a transgenic bovine would have been obvious from the '979 
patent. X respectfully disagree with this position for the 
reasons stated below. To the contrary, I believe that the 
euccessful praotice of the Ph&rming methods represents a 
substantial advance in the art whose attainment wae not 
reasonably expected from, e.g. the •979 patent. 



8. The Pharming methods represent a substantial advance 
in the art because quite surprisingly they mads possible a wider 
range of genetic manipulatione than that performed in the »979 
patent. The »979 patent discusses the development of an in vitro 
cuituring method that allowed production of viable bovine 
blastoyste. The '979 patent of First et al. is directed to 
generic methods for the culture and co-culture of bovine embryos. 

The DeBoer et al. *M application is not directed to a method of 
cuituring bovine embryos per ee, but rather uses the method in 
development of a system for producing transgenic cattle, it is 
the system and its successful application that is novel and 
inventive for cattle in the DeBoer application. 

Our goal underlying the method in the *919 patent was the 
manipulation of blastooyst-stage embryos (as desoribed in column 
1, lines 55-60). For example, this procedure would expedite the 
generation of herds of gsnetieally superior animals (particularly 
dairy cattle) by allowing cloning of blastocyst believed to have 
desirable naturally occurring characteristics, we did not 
perform any manipulations involving introduction of transgenes 
into embryonic cells. By contrast, the Pharming methods allow 
Introduction of any transgene into a zygote leading to phenotypes 
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not found in nature, such as a cow producing ailk aontaining a 
human protein • 

At the time of filing the '979 patent we did know that 
transgenesie was possible in mioe and sheep and we thought it 
might some day be possible in oattle. Thus, in the f979 patent, 
we noted that in vitro culture might be used in genetic 
engineering (column 1, line 62). However, we did not describe 
particular transgeneisiB procedures (eig., embryonic stem cells, 
microinjection of zygotes or infection with retroviruses) or 
indicat* how our in vitro culture method might be adapted to be 
exploited in any of these procedures. 

6. zn may opinion^ the successful practice of the 
Fharming methods oould not reasonably have been expected from the 
method desoribed in the '979 patent. This opinion is based, in 
part> on the following facts. 

(a) The scientific literature ae of December 1999 (the 
effective filing date of the above captioned application) 
indicated that attempts to produce transgenic bovines up to then 
had proved extremely difficult, lengthy and expensive. For 
example, one review article reports: 

Host scientists working on transgenic animals-^be 
it for improving traits suoh as feed efficiency or 
for using them as factories for human 
pharmaceuticals— Bhy away from cattle, zn the 
cow. ..you have a three-four year project. And 
it's a costly venture as well. 

Van Brunt, Bio/T&cbnology 6, 1149-11B4 (1988) afp. 1152 

As of December 1989, there were no confirmed reports in a peer* 

reviewed scientific journal of any viable transgenic bovine calf 

having been produced. The Biery, Lostkutoff and Bondioli 

references mentioned in the office action discuss only attempts 

Which did not generate transgenic bovine calves. Although a very 

low frequency of expression was obtained in early fetuses. Today 

expression in embryos and early fetuses is known to often be from 

non chromosome integratsd DHA (Xrisher et al. . Animal ' 

Bioteahnology 6, 18-25 (1995); Boven et al., Biol, Reprod. 50, 

664-£68 (1994)). In light of this general background of failure 
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and frustration, »ost praotitionars (including ne) would have 
approached alternate aathods of generating transgenic cattle with 
a measure of akapticism and an expectation that considerable 
empirical experinentation lay ahead* 

(b) There would have been a number of problans and 
uncertainties in trying to ooobine the in vitro procedure wi^ 
the poorly suooeasful bovine methods of Biery, Lostkutoff and 
Bondioli, in which oocyte maturation and fertilieatlon are 
performed ij] vivo, but transgenic offspring did not result. Por 
example, it was unpredictable whether traditional microinjection 
procedures for in»vivo eggs could have been successful ly applied 
without modification to in-vitro matured oocytes. The in-vitro 
matured oocytes might have different physiological properties 
(e.g., structural differences in the zona pellucida (the protein 
layer surrounding the oooyte, its ' hardening, eto.) due to the 
different environment in which maturation eeeurredi to my 
Icnowledge, this had never been thoroughly investigated in any 
species. It was also unpredictable whether the phasing of the 
cell cycle of in-vitro oocytes would have been different or 
impact on the visibility of the pronucleus and therefore on the 
injection protocol. Difficulty nay also have related to the 
relative timing of microninjection and fertilisation,, which might 
not be the same for in-vivo arid in^vitro matured oocytes. The 
relative timing would have been expected to be important in 
development of a suocessful protocol, because if the dna was 
injected before fi phase, it might be degraded before Integration, 
and after s phase, it could not be integrated until the two cell 
stage. 

(c) A further source of unpredictability was whether the 
blocJc on bovine embryo development in vitro occurring at about 
the 8-cell stage could be overcome, and if so, with what 
efficiency, in the context of a transgenesis protocol. The '979 
patent describss how the block on bovine embryo development could 
be overcome at an efficiency of about 30% by supplementing 
culture Bsdla with epithelial cells in the context of the cloning 
protocol used. This was an empirical observation; at that time, 
we did not understand the mechanism by which the block occurred 
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or by Which it vas relieved. Thua, the eelle having undergone a 
manipulation (i.e., microinjeotion) th4t could have a major 
impact on cell physiology (e.g. phaeing of the cell cycle), it . 
was unclear, whether, and to what extent, epithelial cell 
supplementation of culture aedium would be effective in reaoving 
the call blockage at the eight-cell stage. Today there are 
totally defined media culture fliyfitens effective in culturing 
bovine embryos to blastocyst (i.e., Rosenkrans & First, »r. 
Animal . Sci, 72, 434-437 (1994)). This vas not considered 
possible when the '979 patent studies were done. 

7. In my opinion, each of the difficulties and 
uncertainties discussed in the previous paragraph might have 
required considerable experimemtation to perfect or overcome, 
yet the ultimate end point for the efficacy of such 
experimentation (i.e., the production of a viable transgenio 
bovine) would not have been apparent until several yeers later, 
so that practically it vas not possible to vary systematically 
most of the parameters. These factors explain my view that the 
provision and demonstrated efficacy of Pharming's transgenesis 
methods vera not a routine development. 



S. That others hold similar vievs regarding the 
substantial and dramatic advance of the Pharming'e nethed in a 
difficult and unfruitful field is illustrated by the folloving 
comments. 

The commercial development of transgenic bovine 
technologies, hovever, has been frustrated because 
the protocols used successfully vith smaller 
animals-'-whioh require large numbers of embryos 
and several surgical procedures-are prohibitively 
expansive when applied to cattle. The 
establishment of an in vitro embryo production 
system, as described by Herman de Boer and his 
oovorkers at Oene Pharming Europe... ia therefore a 
dramatic breakthrough in enlarging the transgenic 
pharm-yard. 

Bialy, BietechnoJo^^y 9 (1991) 

A group in the Netherlands reports in a paper in 
the September issue of Bio/Teehhology successful 
generation of the first transgenic dairy calf, 
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which carrids a yano for production in cow ttilk of 
human laotoferrin (HLF) . . . OenPhara oaae ^p with a 
novel integrated In vitro process for generatina 
transgenic cattle. 

Selser, Chemical 6 EnyiMBring Hw& 69, 7 (1991) 

But hieterieally/ efforts to produce transgenic 
dairy oova have heen thwarted because of 
cunbareome and costly Burgieal proeeduree. Nov, 
however, reeearehearB from Gene Pharmlng Europe.... 
have eircunvented the need for surgioal removal 
and transfer of embryos by combining gene transfer 
with an in vitro embryo production system. 

Gerehen, Ufature 353, 7 (1991) 

10. Finally, I wish to state for the record that the only 
purpose of this declaration ip; to aseiet in aseeesment of the 
patentability of the Phaming olaims, and the validity and scope 
of the olaine in the «979 patent involve different ieeuee. 

Z have bean duly warned that willful false atatements and the 
liXe are punishable by fine and iaqprisonment or both under 
Section 1001 of Title 18 of the United States Code, and that euoh 
willful falee statements may jeojpardiee the validity of the 
above-identified patent application or any patent issuing 
thereon. 




Neal L. First 



Jl\16994\31-2-2.DE3 



Dated 



